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ABSTRACT

A molding of a vehicle is provided herein. The molding
includes a cover panel portion mounted to a body panel of the
vehicle. A carrier is disposed between the cover panel portion
and the body panel, the carrier having an exposed portion
configured to luminesce in response to light excitation. At
least one light source is disposed inside the carrier and is
configured to emit light for exciting the exposed portion.
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LUMINESCENT VEHICLE MOLDING

CROSS-REFERENCE TO RELATED
APPLICATION

[0001] This application is a continuation-in-part of U.S.
patent application Ser. No. 14/086,442, filed Nov. 21, 2013,
and entitled “VEHICLE LIGHTING SYSTEM WITH PHO-
TOLUMINESCENT STRUCTURE,” the entire disclosure of
which is hereby incorporated herein by reference.

FIELD OF THE INVENTION

[0002] The present disclosure generally relates to vehicle
lighting systems, and more particularly, to vehicle lighting
systems employing one or more photoluminescent structures.

BACKGROUND OF THE INVENTION

[0003] Illumination arising from the use of photolumines-
cent structures offers a unique and attractive viewing experi-
ence. It is therefore desired to implement such structures in
automotive vehicles for various lighting applications.

SUMMARY OF THE INVENTION

[0004] According to one aspect of the present invention, a
molding of a vehicle is provided. The molding includes a
cover panel portion mounted to a body panel of the vehicle. A
carrier is disposed between the cover panel portion and the
body panel, the carrier having an exposed portion configured
to luminesce in response to light excitation. At least one light
source is disposed inside the carrier and is configured to emit
light for exciting the exposed portion.

[0005] According to another aspect of the present inven-
tion, amolding of a vehicle is provided. The molding includes
a cover panel portion partially covering a body panel of the
vehicle. A carrier is disposed between the cover panel portion
and the body panel, the carrier having an exposed portion
configured to luminesce in response to light excitation. At
least one light source is configured to emit light for exciting
the exposed portion and is disposed on a flex circuit snapably
engaged to the carrier.

[0006] According to yet another aspect of the present
invention, a molding of a vehicle is provided. The molding
includes a cover panel portion partially covering a body panel
of'the vehicle. A carrier is injection molded to the cover panel
portion and disposed between the cover panel portion and the
body panel, the carrier having an exposed portion configured
to luminesce in response to light excitation. At least one light
source is configured to emit light for exciting the exposed
portion and is disposed on a flex circuit snapably engaged to
the carrier.

[0007] These and other aspects, objects, and features of the
present invention will be understood and appreciated by those
skilled in the art upon studying the following specification,
claims, and appended drawings.

BRIEF DESCRIPTION OF THE DRAWINGS

[0008] In the drawings:

[0009] FIG. 1A illustrates a photoluminescent structure
coupled to a substrate, according to one embodiment;
[0010] FIG. 1B illustrates a photoluminescent structure
coupled to a substrate, according to another embodiment;
[0011] FIG. 1C illustrates a photoluminescent structure
coupled to a substrate, according to yet another embodiment;
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[0012] FIG. 2 illustrates a vehicle having molding config-
ured to luminesce, according to one embodiment;

[0013] FIG. 3 is a rear view of a vehicle having molding
configured to luminesce, according to one embodiment;
[0014] FIG. 4 is a cross-sectional view of a side vehicle
molding, according to one embodiment;

[0015] FIG. 5 is a cross-sectional view of a rear vehicle
molding, according to one embodiment; and

[0016] FIG. 6 illustrates a plurality of light sources dis-
posed on a flexible circuit board that is snapably engaged to a
carrier.

DETAILED DESCRIPTION OF THE PREFERRED
EMBODIMENTS

[0017] As required, detailed embodiments of the present
invention are disclosed herein. However, it is to be understood
that the disclosed embodiments are merely exemplary of the
invention that may be embodied in various and alternative
forms. The figures are not necessarily to a detailed design and
some schematics may be exaggerated or minimized to show
function overview. Therefore, specific structural and func-
tional details disclosed herein are not to be interpreted as
limiting, but merely as a representative basis for teaching one
skilled in the art to variously employ the present invention.
[0018] As usedherein, the term “and/or,” whenused in a list
of two or more items, means that any one of the listed items
can be employed by itself] or any combination of two or more
of the listed items can be employed. For example, if a com-
position is described as containing components A, B, and/or
C, the composition can contain A alone; B alone; C alone; A
and B in combination; A and C in combination; B and C in
combination; or A, B, and C in combination.

[0019] The following disclosure describes a vehicle light-
ing system that advantageously employs one or more photo-
luminescent structures configured to convert light received
from an associated light source and re-emit the light at a
different wavelength.

[0020] Referring to FIGS. 1A-1C, various exemplary
embodiments of a photoluminescent structure 10 are shown,
each capable of being coupled to a substrate 12, which may
correspond to a vehicle fixture or vehicle related piece of
equipment. In FIG. 1A, the photoluminescent structure 10 is
generally shown rendered as a coating (e.g. a film) that may
be applied to a surface of the substrate 12. In FIG. 1B, the
photoluminescent structure 10 is generally shown as a dis-
crete particle capable of being integrated with a substrate 12.
In FIG. 1C, the photoluminescent structure 10 is generally
shown as a plurality of discrete particles that may be incor-
porated into a support medium 14 (e.g. a film) that may then
be applied (as shown) or integrated with the substrate 12.
[0021] At the most basic level, a given photoluminescent
structure 10 includes an energy conversion layer 16 that may
include one or more sub layers, which are exemplarily shown
through broken lines in FIGS. 1A and 1B. Each sub layer of
the energy conversion layer 16 may include one or more
photoluminescent materials having energy converting ele-
ments with phosphorescent or fluorescent properties. Each
photoluminescent material may become excited upon receiv-
ing light of a specific wavelength, thereby causing the light to
undergo a conversion process. Under the principle of down
conversion, the inputted light is converted into a longer wave-
length light that is outputted from the photoluminescent
structure 10. Conversely, under the principle of up conver-
sion, the inputted light is converted into a shorter wavelength
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light that is outputted from the photoluminescent structure 10.
When multiple distinct wavelengths of light are outputted
from the photoluminescent structure 10 at the same time, the
wavelengths of light may mix together and be expressed as a
multicolor light.

[0022] In some embodiments, light that has been down
converted or up converted may be used to excite other pho-
toluminescent material(s) found in the energy conversion
layer 16. The process of using converted light outputted from
one photoluminescent material to excite another, and so on, is
generally known as an energy cascade and may serve as an
alternative for achieving various color expressions. With
respect to either conversion principle, the difference in wave-
length between the exciting light and the converted light is
known as the Stokes shift and serves as the principle driving
mechanism for an energy conversion process corresponding
to a change in wavelength of light. In the various implemen-
tations discussed herein, each of the photoluminescent struc-
tures may operate under either conversion principle.

[0023] The energy conversion layer 16 may be prepared by
dispersing the photoluminescent material in a polymer matrix
to form a homogenous mixture using a variety of methods.
Such methods may include preparing the energy conversion
layer 16 from a formulation in a liquid carrier medium and
coating the energy conversion layer 16 to a desired substrate.
The energy conversion layer 16 may be applied to a substrate
by painting, screen printing, spraying, slot coating, dip coat-
ing, roller coating, and bar coating. Alternatively, the energy
conversion layer 16 may be prepared by methods that do not
use a liquid carrier medium. For example, the energy conver-
sion layer 16 may be rendered by dispersing the photolumi-
nescent material into a solid state solution (homogenous mix-
ture in a dry state) that may be incorporated in a polymer
matrix, which may be formed by extrusion, injection mold-
ing, compression molding, calendaring, thermoforming, etc.
The energy conversion layer 16 may then be integrated into a
substrate using any methods known to those skilled in the art.
When the energy conversion layer 16 includes sub layers,
each sub layer may be sequentially coated to form the energy
conversion layer 16. Alternatively, the sub layers can be sepa-
rately prepared and later laminated or embossed together to
form the energy conversion layer 16. Alternatively still, the
energy conversion layer 16 may be formed by coextruding the
sub layers.

[0024] Referring back to FIGS. 1A and 1B, the photolumi-
nescent structure 10 may optionally include at least one sta-
bility layer 18 to protect the photoluminescent material con-
tained within the energy conversion layer 16 from photolytic
and thermal degradation. The stability layer 18 may be con-
figured as a separate layer optically coupled and adhered to
the energy conversion layer 16. Alternatively, the stability
layer 18 may be integrated with the energy conversion layer
16. The photoluminescent structure 10 may also optionally
include a protection layer 20 optically coupled and adhered to
the stability layer 18 or other layer (e.g. the conversion layer
16 in the absence of the stability layer 18) to protect the
photoluminescent structure 10 from physical and chemical
damage arising from environmental exposure. The stability
layer 18 and/or the protective layer 20 may be combined with
the energy conversion layer 16 through sequential coating or
printing of each layer, sequential lamination or embossing, or
any other suitable means.

[0025] Additional information regarding the construction
of photoluminescent structures is disclosed in U.S. Pat. No.
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8,232,533 to Kingsley et al., entitled “PHOTOLYTICALLY
AND ENVIRONMENTALLY STABLE MULTILAYER
STRUCTURE FOR HIGH EFFICIENCY ELECTROMAG-
NETIC ENERGY CONVERSION AND SUSTAINED SEC-
ONDARY EMISSION,” filed Jul. 31, 2012, the entire disclo-
sure of which is incorporated herein by reference. For
additional information regarding fabrication and utilization
of photoluminescent materials to achieve various light emis-
sions, refer to U.S. Pat. No. 8,207,511 to Bortz et al., entitled
“PHOTOLUMINESCENT FIBERS, COMPOSITIONS
AND FABRICS MADE THEREFROM;,” filed Jun. 26, 2012,
U.S. Pat. No. 8,247,761to Agrawal et al., entitled “PHOTO-
LUMINESCENT MARKINGS WITH FUNCTIONAL
OVERLAYERS,” filed Aug. 21, 2012; U.S. Pat. No. 8,519,
359 B2 to Kingsley et al., entitled “PHOTOLYTICALLY
AND ENVIRONMENTALLY STABLE MULTILAYER
STRUCTURE FOR HIGH EFFICIENCY ELECTROMAG-
NETIC ENERGY CONVERSION AND SUSTAINED SEC-
ONDARY EMISSION;,” filed Aug. 27, 2013; U.S. Pat. No.
8,664,624 B2 to Kingsley et al., entitled “ILLUMINATION
DELIVERY SYSTEM FOR GENERATING SUSTAINED
SECONDARY EMISSION,” filed Mar. 4, 2014; U.S. Patent
Publication No. 2012/0183677 to Agrawal et al., entitled
“PHOTOLUMINESCENT COMPOSITIONS, METHODS
OF MANUFACTURE AND NOVEL USES,” filed Jul. 19,
2012; U.S. Patent Publication No. 2014/0065442 Al to
Kingsley et al, entitled “PHOTOLUMINESCENT
OBIECTS,” filed Mar. 6, 2014; and U.S. Patent Publication
No. 2014/0103258 A1 to Agrawal et al., entitled “CHROMIC
LUMINESCENT COMPOSITIONS AND TEXTILES,”
filed Apr. 17, 2014, all of which are included herein by refer-
ence in their entirety.

[0026] Referring to FIGS. 2 and 3, one embodiment of a
vehicle 22 is shown having protective molding 24 that
extends longitudinally along the belt line of the vehicle 22. As
used herein, the belt line generally refers to the line along the
sides and rear of the vehicle 22 just below the side window 26
and the retractable top 28. Molding 24 located along the belt
line may be sectioned and coupled to the body panel of the
vehicle 22, including side panel 30, rear panel 32, and trunk
panel 34. As shown and described in greater detail below, the
molding 24 is configured to provide decorative and/or func-
tional lighting. While a convertible vehicle 22 is shown in
FIGS. 2 and 3, it should be appreciated that the molding 24
described herein may be similarly fashioned along the belt
line of non-convertible vehicle such as, but not limited to,
coupes, sedans, trucks, sport utility, vans, and the like. Fur-
ther, it should be appreciated that protective moldings found
elsewhere on the vehicle 22 may also be manufactured in
accordance with the principles of the present invention.

[0027] Referring to FIGS. 4 and 5, a cross sectional view of
the molding 24 is shown according to one embodiment. The
molding 24 includes a cover panel member 36 mounted to a
body panel (e.g., side panel 30 and trunk panel 34) of the
vehicle 22 and a mounting member 38 that may be secured to
the body panel by any conventional means. The cover panel
member 36 may be constructed from a flexible, resilient
material, such as an elastomer, and includes a distal end 40
configured to engage a carrier 40 such that the carrier 40 is
disposed between the cover panel member 36 and the body
panel. The carrier 40 may be arranged as an optical waveguide
extending substantially the length of the molding 24 and may
be injection molded (e.g., two shot molded) to the molding
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24, thereby enabling the carrier 40 to be integrated with the
molding 24 at a relatively low cost.

[0028] The front of the carrier 40 includes an exposed por-
tion 42 configured to luminesce in response to light excita-
tion. The exposed portion 42 may be arranged as a strip or in
segments and includes a photoluminescent structure 44
applied or otherwise arranged thereon or interspersed therein.
The exposed portion 42 is oriented relative to the body panel
to ensure that it can be viewed by persons located outside the
vehicle 22. One or more light sources 46 are disposed inside
the carrier 40 and are configured to emit light for exciting the
exposed portion 42. More specifically, light emitted from the
light source 46 that reaches the exposed portion 42 is con-
verted by the photoluminescent structure 44 and re-emitted as
light having a different wavelength, typically in the visible
spectrum. The light source 46 may be disposed on a flexible
circuit board 48 (e.g., a copper flexible circuit) that is coupled
to the rear of the carrier 40. In such an arrangement, the
flexible circuit board 48 may flex in conjunction with the
cover panel member 36 to allow the molding 24 to be con-
toured to the body panel.

[0029] Referring to FIG. 6, a plurality of light sources 46a-7
are disposed on the flexible circuit board 48. The flexible
circuit board 48 is snapably engaged or otherwise secured to
the carrier 40. The light sources 46a-j may be powered by a
vehicle power supply (e.g., a vehicle battery) and are each
configured to emit non-focused light toward a section of the
exposed portion 42 located in front thereof. The light sources
46a-j may be spaced such that light is distributed across the
substantial entirety of the exposed portion 42 when the light
sources 46a-j are simultaneously activated such that uniform
excitation is provided to the exposed portion 42. Additionally,
the non-exposed walls of the carrier 40 and the surface of the
flexible circuit board 48 facing the exposed portion 42 may be
configured to internally reflect light within the carrier 40,
thereby optimizing excitation, and in turn, the perceived
luminescence of the exposed portion 42.

[0030] In operation, each light source 46a-j may be con-
trolled by an electronic control module of the vehicle 22 (e.g.,
abody control module) and selectively activated, either auto-
matically or manually. According to one embodiment, the
light sources 46a-j may be activated at varying intensity (e.g.,
by pulse-width modulation or direct current control) to dic-
tate the degree of brightness in which the exposed portion 42
luminesces. For example, the light sources 46a-j may be
activated in unison to emit light at a lower intensity when the
vehicle 22 is idle or in drive and at a higher intensity when the
vehicle brakes are applied. The light sources 46a-j may con-
tinue to emit light at the higher intensity so long as the brakes
are applied, resulting in the exposed portion 42 luminescing
at a higher brightness relative to when the light sources 46a-/
are activated at the lower intensity. The carrier 40 and flexible
circuit board 48 ensemble may be coupled to a molding 24
located to the rear ofthe vehicle 22, such as that shown in FIG.
2. Further, the light sources 46a-j may be configured as blue
LEDs and the exposed portion 42 may be configured to lumi-
nesce in a red color in response to excitation by blue light. In
this manner, the molding 24 may function as a brake light
consistent with pre-existing brake lights such as taillights and
center high mount stop lamps (CHMSL).

[0031] According to another embodiment, the carrier 40
and flexible circuit board 48 may be coupled to an exterior
door molding. When the door is opened, the light sources
46a-j may be simultaneously activated such that the exposed
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portion 42 luminesces (e.g., in a white color), thereby making
the door more visible to oncoming vehicles.

[0032] According to another embodiment, the light sources
46a-j may be activated in unison to emit light intermittently
such that the exposed portion 42 luminesces in a blinking
pattern. Thus, if the carrier 40 and flexible circuit board 48
ensemble is coupled provided in moldings 24 located on the
sides of the vehicle 22, the respective moldings 24 may func-
tion as turn signals. That is, the light sources 46a-j associated
with the molding located on the left side of the vehicle 22 may
be activated when a vehicle operator moves a turn signal lever
to indicate a left turn such that the exposed portion 42 on the
left side of the vehicle 22 luminesces in a similar blinking
pattern as that of the left headlight and/taillight. Likewise, the
light sources 46a-j associated with the molding 24 on the right
side of the vehicle 22 may be activated when the vehicle
operator moves the turn signal lever to indicate a right turn
such that the exposed portion 42 on the right of the vehicle 22
luminesces in a similar blinking pattern as that of the right
headlight and/or taillight. Additionally, the light sources
46a-j on each side of the vehicle 22 may be activated together
when the vehicle operator activates a hazard switch such that
the exposed portions 42 on each side of the vehicle 22 lumi-
nesce in a similar blinking pattern as that of the hazard lights.
With respect to the presently described embodiment, the
exposed portions 42 may be configured to luminesce in a
color that matches the beam color of the headlights of the
vehicle 22, such as amber or white.

[0033] According to yet another embodiment, the light
sources 46a-j may be activated to produce a variety of deco-
rative effects. For example, the light sources 46a-j may be
activated in succession, beginning with light source 46a, fol-
lowed by light source 465, light source 46¢, and so on, and
ending with light source 46/, thereby causing the exposed
portion 42 to gradually luminesce in its entirety. Once light
source 467 is activated, the light sources 46a-j may be deac-
tivated to attenuate or eliminate altogether the luminescence
of'the exposed portion 42. Thereafter, the actuation sequence
outlined above may be repeated once more. Additionally or
alternatively, each of the light sources 46a-j may be activated
and deactivated in turn to produce the impression of a moving
light across the exposed portion 42. Additionally or alterna-
tively still, a portion of the light sources 46a-j may be con-
figured to emit light at a first wavelength and another portion
of'the light sources 46a-j may be configured to emit light at a
second wavelength that is different than the first wavelength.
In this manner, the exposed portion 42 or sections thereof may
be configured to luminesce in a first color when only the first
portion of the light sources 46a-j are activated and a second
color when only the second portion of the light sources 46a-7
are activated. When both the first and second portions of the
light sources 46a-; are activated together, the exposed portion
42 luminesces in a third color that is made up of a light
mixture of the first and second colors. Since the current draw
to the light sources 46a-j is typically low, the light sources
46a-j may be activated or remain activated to produce lumi-
nescent lighting even when the vehicle 22 is turned OFF. The
light sources 46a-j may be deactivated once a certain time
period has lapsed or may shut off automatically if the vehicle
power supply becomes low.

[0034] Accordingly, a molding has been advantageously
provided herein. The molding retains its protective properties
while providing luminescent light having both functional and
decorative characteristics.
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[0035] For the purposes of describing and defining the
present teachings, it is noted that the terms “substantially”
and “approximately” are utilized herein to represent the
inherent degree of uncertainty that may be attributed to any
quantitative comparison, value, measurement, or other repre-
sentation. The term “substantially” and “approximately” are
also utilized herein to represent the degree by which a quan-
titative representation may vary from a stated reference with-
out resulting in a change in the basic function of the subject
matter at issue. It is to be understood that variations and
modifications can be made on the aforementioned structure
without departing from the concepts of the present invention,
and further it is to be understood that such concepts are
intended to be covered by the following claims unless these
claims by their language expressly state otherwise.

What is claimed is:

1. A molding of a vehicle, comprising:

a cover panel portion mounted to a body panel of the
vehicle;

a carrier disposed between the cover panel portion and the
body panel, the carrier having an exposed portion con-
figured to luminesce in response to light excitation; and

at least one light source disposed inside the carrier and
configured to emit light for exciting the exposed portion.

2. The molding of claim 1, wherein the carrier is arranged
as an optical waveguide and is injection molded to the mold-
ing.

3. The molding of claim 1, wherein the at least one light
source is disposed on a flex circuit snapably engaged to the
carrier.

4. The molding of claim 1, disposed along a belt line of the
vehicle.

5. The molding of claim 1, wherein the at least one light
source is operable to emit light intermittently such that the
exposed portion luminesces in a blinking pattern.

6. The molding of claim 1, wherein the at least one light
source is operable to emit light at varying intensity such that
the exposed portion luminesces at a first brightness to indicate
a first vehicle condition and a second brightness to indicate a
second vehicle condition.

7. The molding of claim 1, wherein the at least one light
source is operable to emit light at varying intensity such that
the exposed portion luminesces at a first brightness to indicate
a first vehicle condition and a second brightness to indicate a
second vehicle condition.

8. The molding of claim 1, wherein the body panel com-
prises one of a side panel and a rear panel including a trunk
panel.

9. A molding of a vehicle, comprising:

a cover panel portion partially covering a body panel of the

vehicle;

a carrier disposed between the cover panel portion and the
body panel, the carrier having an exposed portion con-
figured to luminesce in response to light excitation; and
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atleast one light source configured to emit light for exciting
the exposed portion and disposed on a flex circuit sna-
pably engaged to the carrier.

10. The molding of claim 9, wherein the carrier is arranged
as an optical waveguide and is injection molded to the belt
line molding.

11. The molding of claim 9, disposed along a belt line of the
vehicle.

12. The molding of claim 1, wherein the at least one light
source is operable to emit light intermittently such that the
exposed portion luminesces in a blinking pattern.

13. The molding of claim 9, wherein the at least one light
source is operable to emit light at varying intensity such that
the exposed portion luminesces at a first brightness to indicate
a first vehicle condition and a second brightness to indicate a
second vehicle condition.

14. The molding of claim 9, comprising a plurality of light
sources disposed inside the carrier, wherein the exposed por-
tion is configured to luminesce in a first color when a first
portion of the plurality of light sources are activated and a
second color when a second portion of the plurality of light
sources are activated.

15. A molding of a vehicle, comprising:

a cover panel portion partially covering a body panel of the
vehicle;

a carrier injection molded to the cover panel portion and
disposed between the cover panel portion and the body
panel, the carrier having an exposed portion configured
to luminesce in response to light excitation; and

atleast one light source configured to emit light for exciting
the exposed portion and disposed on a flex circuit sna-
pably engaged to the carrier.

16. The molding of claim 15, wherein the at least one light
source is configured to emit blue light.

17. The molding of claim 15, disposed along a belt line of
the vehicle.

18. The molding of claim 15, wherein the at least one light
source is operable to emit light intermittently such that the
exposed portion luminesces in a blinking pattern.

19. The molding of claim 15, wherein the at least one light
source is operable to emit light at varying intensity such that
the exposed portion luminesces at a first brightness to indicate
a first vehicle condition and a second brightness to indicate a
second vehicle condition.

20. The molding of claim 15, comprising a plurality of light
sources disposed inside the carrier, wherein the exposed por-
tion is configured to luminesce in a first color when a first
portion of the plurality of light sources are activated and a
second color when a second portion of the plurality of light
sources are activated.



